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SEQUENCE LISTING 

<110> The University of York 
Ian Graham 

<120> Desaturase Enzymes 

<130> 2905493.4 

<140> 10597998 
<141> 2010-03-29 



<150> 0403452.6 

<151> 2004-02-17 

<150> 0407807.7 

<151> 2004-04-06 

<160> 38 

<170> Patentln version 3.3 

<210> 1 

<211> 477 

<212> PRT 

<213> Thalassiosira pseudonana 

<400> 1 

Met Asp Phe Leu Ser Gly Asp Pro Phe Arg Thr Leu Val Leu Ala Ala 
15 10 15 



Leu Val Val lie Gly Phe Ala Ala Ala Trp Gin Cys Phe Tyr Pro Pro 

20 25 30 



Ser lie Val Gly Lys Pro Arg Thr Leu Ser Asn Gly Lys Leu Asn Thr 
35 40 45 



Arg lie His Gly Lys Leu Tyr Asp Leu Ser Ser Phe Gin His Pro Gly 
50 55 60 



Gly Pro Val Ala Leu Ser Leu Val Gin Gly Arg Asp Gly Thr Ala Leu 
65 70 75 80 



Phe Glu Ser His His Pro Phe lie Pro Arg Lys Asn Leu Leu Gin lie 
85 90 95 



Leu Ser Lys Tyr Glu Val Pro Ser Thr Glu Asp Ser Val Ser Phe lie 
100 105 110 



Ala Thr Leu Asp Glu Leu Asn Gly Glu Ser Pro Tyr Asp Trp Lys Asp 
115 120 125 



lie Glu Asn Asp Asp Phe Val Ser Asp Leu Arg Ala Leu Val lie Glu 
130 135 140 



His Phe Ser Pro Leu Ala Lys Glu Arg Gly Val Ser Leu Val Glu Ser 
145 150 155 160 



Ser Lys Ala Thr Pro Gin Arg Trp Met Val Val Leu Leu Leu Leu Ala 
165 170 175 



Ser Phe Phe Leu Ser lie Pro Leu Tyr Leu Ser Gly Ser Trp Thr Phe 
180 185 190 



Val Val Val Thr Pro lie Leu Ala Trp Leu Ala Val Val Asn Tyr Trp 
195 200 205 



His Asp Ala Thr His Phe Ala Leu Ser Ser Asn Trp lie Leu Asn Ala 
210 215 220 



Ala Leu Pro Tyr Leu Leu Pro Leu Leu Ser Ser Pro Ser Met Trp Tyr 
225 230 235 240 



His His His Val lie Gly His His Ala Tyr Thr Asn lie Ser Lys Arg 
245 250 255 



Asp Pro Asp Leu Ala His Ala Pro Gin Leu Met Arg Glu His Lys Ser 
260 265 270 



lie Lys Trp Arg Pro Ser His Leu Asn Gin Thr Gin Leu Pro Arg lie 
275 280 285 



Leu Phe lie Trp Ser lie Ala Val Gly lie Gly Leu Asn Leu Leu Asn 
290 295 300 



Asp Val Arg Ala Leu Thr Lys Leu Ser Tyr Asn Asn Val Val Arg Val 
305 310 315 320 



Glu Lys Met Ser Ser Ser Arg Thr Leu Leu His Phe Leu Gly Arg Met 

325 330 335 



Leu His lie Phe Val Thr Thr Leu Trp Pro Phe Leu Ala Phe Pro Val 
340 345 350 



Trp Lys Ala lie Val Trp Ala Thr Val Pro Asn Ala lie Leu Ser Leu 
355 360 365 



Cys Phe Met Leu Asn Thr Gin lie Asn His Leu lie Asn Thr Cys Ala 
370 375 380 



His Ala Ser Asp Asn Asn Phe Tyr Lys His Gin Val Val Thr Ala Gin 
385 390 395 400 



Asn Phe Gly Arg Ser Ser Ala Phe Cys Phe lie Phe Ser Gly Gly Leu 
405 410 415 



Asn Tyr Gin lie Glu His His Leu Leu Pro Thr Val Asn His Cys His 
420 425 430 



Leu Pro Ala Leu Ala Pro Gly Val Glu Arg Leu Cys Lys Lys His Gly 
435 440 445 



Val Thr Tyr Asn Ser Val Glu Gly Tyr Arg Glu Ala lie lie Ala His 
450 455 460 



Phe Ala His Thr Lys Asp Met Ser Thr Lys Pro Thr Asp 
465 470 475 



<210> 2 

<211> 2914 

<212> DNA 

<213> Thalassiosira pseudonana 

<220> 

<221> misc_f eature 

<222> (274) . . (274) 

<223> n is a, c, g, or t 

<400> 2 

cggagggcgc actggagagg ttcccggagg tttgatgtaa ttggaggttg ggtcaaatac 60 

agattctgcc ctaacatttt ccggaaattg gcttcagttt gattcaagcg aggaggcgct 120 

cggcaggagg gcccgtcacc tttttgcata tttgggactt caatggtttc tacatttttt 180 

cctttctgga acccaaacgc tgtccttcaa ttctccttcc catactcacg gatggatccc 240 



cgaaaatgcc accaccaatc acccttgtca atcncaaacc tcgtcatcct tcacattttc 



300 



ttagcaccat tggccggtgt acccttcccc gcgactgcca gtctatgggt cagtatatct 360 

cccacatttg gagaggtatt gctaaaacgt gtcaatcata catatgataa ctggagagtg 420 

cacacgaaga gatcaatgct tgagctagga gggtggctat tggctgtgag cggcagcttt 480 

cacttaagat attacggcac ggcaagtcta ctcgacaata caaccgatgc tgcaggttta 540 

tgcaatagct caagttgtat caacaacaaa acgtgcgaga atgacgacag tgcttacgaa 60 0 

gatgatgcca tgagagctgt ttgggcattg ctatgggcgt tgcagctggg aacgttggtc 660 

ggttgtgcgt tagtgttagg agtgcatcat ttcagtggag ataacctgac caaacaatct 720 

gcgataccaa caaaatcttc aaaagcaaag ccaatatctg atcaaaaagc agctgtgaca 780 

tccggcagta cctgcgctgt gagagagaag gcacgaaaag acggtctagt actcctcgat 840 

ggcaactggt acaacgttga aaagttcgtc catcatcatc ctggaggtgt agaagtgttg 900 

gagcagtatc tcggggcaga tatctcgttt gtgtttagag tgatgcatag aaatccaact 960 

caaatcatga aatatcgcaa gccggtacga gctgccaccc cagaagaact tgaggctctc 1020 

acaagccgcc gtcaagaggt ttgtcttgat atgatggacg actttgttac caattccatt 1080 

gatatcgctt ctccagaaat gcttcccaag ccaacgcagt ttgacctgaa gtcatttgag 1140 

aaggacttca ttgacttata tgaagagttt gttgctcagg gatacttcaa gccctcaaca 1200 

acatggctac tctggaacac agcggtactg attagtatca tcgcgttatc tgtcatctca 1260 

atgaaagtgc taccaccaac ttcgtttgtc ctacctggag cattgcttgg tctcttttgg 1320 

caccaaagtg gattcctcat gcacgatgcc gagcaccata atttggctgg aaacgaacgg 1380 

ctgaatgaca ttttgggttg gatctatggc actgtcttct tgggtgtcaa tggcgcttgg 1440 

tggagagagg agcatagaga acatcatgct ttcctcaaca cttacgatga tgaaagtggt 1500 

ttcaaagatc cccaggtgtg tcagcgtcac tgtagacgac ttcaaagtta cttgttcctc 1560 

tcgttgctca cacattcgat tttattcatt cactcacaga tgagagagga cgtctggata 1620 

cagaacaaga agttgattcc gttcttcggt gacgagatca ttcatttctt aacaaacttt 1680 

cagcacattc tgttccttcc gatcatcttt atcgttggcc gcgttggtat tgtcgtagat 1740 

tctacactga ctgagaggaa gttccgtcct tggagtaagt gtcaattggt attcattgag 1800 

aaggaactgc tgatttgact ttcatactaa ctaactgcat cgccacttca tcacgacgat 1860 

agcaatactt ggtaatgttt gtcatatcct actacactac gcaatcttat ctcagacgag 1920 

tcgtcctatc cccgtgtaca tcatcggctc tctttggcaa gctattctct ctttgcaatt 1980 



gcttgggaat cactacgtca agccttggaa tagactcaac gatgccacag agggaaactt 2040 

ctgcgtttgg cagatactaa gcactcaaga ctttgcatgt ccacgttggt ctcggtggct 2100 

gtacggaggt ctcaactttc actattccca tcatctattc ccaacgttgt ctagagagta 2160 

ctttcacatt acatcaccac gcattcgggt gagtgctcgt gtttagtgtt gctacattca 2220 

tatcaatgat actcatagct ccatttcttt cgacagagac tatgtgagaa gcacgggctt 2280 

ccgtttattg agattgcgtt cattgattgc gttgttggaa tggtcaacaa ctttaacgaa 2340 

gtgaggaaag acttcgctac gaaaggccac gggagtgtgg ctttcatgta cacgtgatct 2400 

taagtgtcga gacgatatag aggttgatat ttactgtttt gtcaccagta gttcgtctaa 2460 

tatgatgtag caaccgcagc ttgtggaatt agtttagtgt actatgtaac tgaaaaagtt 2520 

acgtcgatct actctctgca catctacatc gtgtgaagcc attccgttca agaagtatcc 2580 

taatccctcg aaccaaacag tctcgtccta tacccatcat taatcagccg cctctacccg 2640 

atgttgctgt tgttgcggct gctgctgaac cccctcgccg cccgataatg gcgaagggca 2700 

gtcggacact tgataatctt cttcacagag tttatgagct gggtgtttgt accaatacct 2760 

cctttatatg gtactaatgg acccgtgtcc attattgctt ggccgcgttt ccaccgtttg 2820 

gaccgatagg tggccaaagg cccacacaga agagcaccat aaaggcgcag ccttgaggaa 2 88 0 

actcaagaaa ccccgatggt ccacgtatta aaac 2 914 

<210> 3 
<211> 1551 
<212> DNA 

<213> Thalassiosira pseudonana 
<400> 3 

atggctagag ctgtttgggc attgctatgg gcgttgcagc tgggaacgtt ggtcggttgt 60 

gcgttagtgt taggagtgca tcatttcagt ggagataacc tgaccaaaca atctgcgata 120 

ccaacaaaat cttcaaaagc aaagccaata tctgatcaaa aagcagctgt gacatccggc 18 0 

agtacctgcg ctgtgagaga gaaggcacga aaagacggtc tagtactcct cgatggcaac 240 

tggtacaacg ttgaaaagtt cgtccatcat catcctggag gtgtagaagt gttggagcag 300 

tacctcgggg cagatatctc gtttgtgttt agagtgatgc atagaaatcc aactcaaatc 360 

atgaaatatc gcaagccggt acgagctgcc accccagaag aacttgaggc tctcacaagc 420 

cgccgtcaag aggtttgtct tgatatgatg gacgactttg ttaccaattc cattgatatc 480 

gcttctccag aaatgcttcc caagccaacg cagtttgacc tgaagtcatt tgagaaggac 540 



ttcattgact tatatgaaga gtttgttgct cagggatact tcaagccctc aacaacatgg 600 

ctactctgga acacagcggt actgattagt atcatcgcgt tatctgtcat ctcaatgaaa 660 

gtgctaccac caacttcgtt tgtcctacct ggagcattgc ttggtctctt ttggcaccaa 720 

agtggattcc tcatgcacga tgccgagcac cataatttgg ctggaaacga acggctgaat 780 

gacattttgg gttggatcta tggcactgtc ttcttgggtg tcaatggcgc ttggtggaga 840 

gaggagcata gagaacatca tgctttcctc aacacttacg atgatgaaag tggtttcaaa 900 

gatccccaga tgagagagga cgtctggata cagaacaaga agttgattcc gttcttcggt 960 

gacgagatca ttcatttctt aacaaacttt cagcacattc tgttccttcc gatcatcttt 1020 

atcgttggcc gcgttggtat tgtcgtagat tctacactga ctgagaggaa gttccgtcct 1080 

tggacaatac ttggtaatgt ttgtcatatc ctactacact acgcaatctt atctcagacg 1140 

agtcgtccta tccccgtgta catcatcggc tctctttggc aagctattct ctctttgcaa 1200 

ttgcttggga atcactacgt caagccttgg aatagactca acgatgccac agagggaaac 1260 

ttctgcgttt ggcagatact aagcactcaa gactttgcat gtccacgttg gtctcggtgg 1320 

ctgtacggag gtctcaactt tcactattcc catcatctgt tcccaacgtt gtctagagag 1380 

tactttcaca ttacatcacc acgcattcgg agactatgtg agaagcacgg gcttccgttt 1440 

attgagattg cgtttattga ttgcgttgtt ggaatggtca acaactttaa cgaagtgagg 1500 

aaagacttcg ctacgaaagg ccacgggagt gtggctttca tgtacacgtg a 1551 

<210> 4 
<211> 516 
<212> PRT 

<213> Thalassiosira pseudonana 
<400> 4 

Met Ala Arg Ala Val Trp Ala Leu Leu Trp Ala Leu Gin Leu Gly Thr 



Leu Val Gly Cys Ala Leu Val Leu Gly Val His His Phe Ser Gly Asp 

20 25 30 

Asn Leu Thr Lys Gin Ser Ala lie Pro Thr Lys Ser Ser Lys Ala Lys 



Pro lie Ser Asp Gin Lys Ala Ala Val Thr Ser Gly Ser Thr Cys Ala 
50 55 60 



Val Arg Glu Lys Ala Arg Lys Asp Gly Leu Val Leu Leu Asp Gly Asn 
65 70 75 80 



Trp Tyr Asn Val Glu Lys Phe Val His His His Pro Gly Gly Val Glu 
85 90 95 



Val Leu Glu Gin Tyr Leu Gly Ala Asp lie Ser Phe Val Phe Arg Val 
100 105 110 



Met His Arg Asn Pro Thr Gin lie Met Lys Tyr Arg Lys Pro Val Arg 
115 120 125 



Ala Ala Thr Pro Glu Glu Leu Glu Ala Leu Thr Ser Arg Arg Gin Glu 
130 135 140 



Val Cys Leu Asp Met Met Asp Asp Phe Val Thr Asn Ser lie Asp lie 
145 150 155 160 



Ala Ser Pro Glu Met Leu Pro Lys Pro Thr Gin Phe Asp Leu Lys Ser 
165 170 175 



Phe Glu Lys Asp Phe lie Asp Leu Tyr Glu Glu Phe Val Ala Gin Gly 
180 185 190 



Tyr Phe Lys Pro Ser Thr Thr Trp Leu Leu Trp Asn Thr Ala Val Leu 
195 200 205 



lie Ser lie lie Ala Leu Ser Val lie Ser Met Lys Val Leu Pro Pro 

210 215 220 



Thr Ser Phe Val Leu Pro Gly Ala Leu Leu Gly Leu Phe Trp His Gin 

225 230 235 240 



Ser Gly Phe Leu Met His Asp Ala Glu His His Asn Leu Ala Gly Asn 
245 250 255 



Glu Arg Leu Asn Asp lie Leu Gly Trp lie Tyr Gly Thr Val Phe Leu 

260 265 270 



Gly Val Asn Gly Ala Trp Trp Arg Glu Glu His Arg Glu His His Ala 

275 280 285 



Phe Leu Asn Thr Tyr Asp Asp Glu Ser Gly Phe Lys Asp Pro Gin Met 
290 295 300 



Arg Glu Asp Val Trp lie Gin Asn Lys Lys Leu lie Pro Phe Phe Gly 
305 310 315 320 



Asp Glu lie lie His Phe Leu Thr Asn Phe Gin His lie Leu Phe Leu 

325 330 335 



Pro lie lie Phe lie Val Gly Arg Val Gly lie Val Val Asp Ser Thr 
340 345 350 



Leu Thr Glu Arg Lys Phe Arg Pro Trp Thr lie Leu Gly Asn Val Cys 
355 360 365 



His lie Leu Leu His Tyr Ala lie Leu Ser Gin Thr Ser Arg Pro lie 

370 375 380 



Pro Val Tyr lie lie Gly Ser Leu Trp Gin Ala lie Leu Ser Leu Gin 
385 390 395 400 



Leu Leu Gly Asn His Tyr Val Lys Pro Trp Asn Arg Leu Asn Asp Ala 
405 410 415 



Thr Glu Gly Asn Phe Cys Val Trp Gin lie Leu Ser Thr Gin Asp Phe 
420 425 430 



Ala Cys Pro Arg Trp Ser Arg Trp Leu Tyr Gly Gly Leu Asn Phe His 
435 440 445 



Tyr Ser His His Leu Phe Pro Thr Leu Ser Arg Glu Tyr Phe His lie 
450 455 460 



Thr Ser Pro Arg lie Arg Arg Leu Cys Glu Lys His Gly Leu Pro Phe 
465 470 475 480 



lie Glu lie Ala Phe lie Asp Cys Val Val Gly Met Val Asn Asn Phe 
485 490 495 



Asn Glu Val Arg Lys Asp Phe Ala Thr Lys Gly His Gly Ser Val Ala 
500 505 510 



Phe Met Tyr Thr 



515 

<210> 5 
<211> 1900 
<212> DNA 

<213> Thalassiosira pseudonana 



<220> 

<221> misc_f eature 

<222> (1) . . (1) 

<223> n is a, c, g, or t 

<220> 

<221> mi sc_f eature 

<222> (3) . . (3) 

<223> n is a, c, g, or t 

<400> 5 

nanccatatg cgggaatacg gccagggtat acccacagcg cctccgttgc agcaaactcc 60 

tatccaatac ctccccatga accccccctt cggccaccct atatgcgaga ctcgttcgtc 120 

tggacctgca gatgatgact ggtgaggcca aattagttgg gaatgcgtgc agatggaggc 180 

cttattcttt tgcaatcagg ggcgtcgtca agaggagatc catgttgttg tgtgattcga 240 

cttgcttggg gcgtgcatga tgtgtgcgtg cgtgtacgat gttgataggt agaaagagat 300 

cgaggcggtg attcaactat tcaggatact gaaagagttg atatagcagc agtaatatat 360 

cctagttgtt tgtgtttgtg ttgtggtgta tcaagtattc aatgacgcaa caataacgtt 420 

ggtagtgtat gggtgaacag gtgttcggga caaaggcttt tcataaaatc tatttaacgt 480 

gttcgttaaa acgacgaaaa gaagccactc tgcaccattc cagcgcagac aagaccagca 540 

ggcacagaac agcacgacac accgacccga gccgaaaaag ccaacaacaa cgacaccgac 60 0 

ccgagccgat acagccgaca ggcaaaggct ctctgctaca atctacaaaa cggcaacatc 660 

aaatcatgcc accctccatc aaagacacac tcgacgagcc cttcgtctcg cccgcatcca 720 

ccaagtcgcc caccaccaaa cccctcctcc cccgccgcaa acccctcaaa cgatactccc 780 

cctcccaaat ctcccaacac aacactccca ccgatgcatg gctcatttac aaatcccaag 840 

tccttgacat ttccaaatgg atatcgcacc atccaggtgg agagcagacg ctgttgaggt 900 

ttgccggtat ggatgctacc gatgaattga gggcatttca tgatgattgg gttttggagg 960 

agaagttgcc tcattttgtg attggggagg tggattggac tactaccggc ggggcagaga 1020 

atactgtcac gaaggatgga caggtttcgg agcttatcaa ggatttcaga gagttgggtg 1080 

aacacttcga caggttgggg tactttcacg tcagtccatg gtattacgtc cgtaaggtgg 1140 



ctaccgtctt cgccatcttt ggatgtgcac tcggactcct cttcaatacc gattccatcc 1200 

cagcacacat gctcgcggcg gtactcctcg gtatattctg gcaacaattt gcattcgtcg 1260 

gacatgactg tggtcacatg tcggcgcgga ctcatgcccg tgatcatatc gatgtaccta 1320 

agctgggagc actggtgacc ttcttcaatg ggatttcggt agcgtggtgg aaggctacgc 1380 

acaatgttca tcatgctgtg ccaaatagtg ttgattgtga cccggacatt gctcatttgc 1440 

cggtgtttgc gttgcatgag cacatgttta cgtcgttgtt taacaagtat catgggaggg 1500 

tgatggagtt tgattggctg gcgcgtaatg tctttgtgcc atttcaacac ttttggtact 1560 

atcccataat ggcggtggcg aggttcaatc tgtacattca atcagcattg tttttggcgt 1620 

cgaagaacga tgggcatgca ggaagaaggg gatcctctag attggatttg ctggcgttca 1680 

atcgtgttct tctgttggtt agcggtgctg gtgtcatgca tcccgagctg ggcggagcgt 1740 

atcgcattcg tcttcgtcag acatgctgta cctgggttac tgcatgtgca atcacctgtc 1800 

gccttctctt ggacaatctt gatcccacaa gaggacccgg ttggggtgct ctttccgaag 1860 

cccggttctg ggcttttgcc acattggcgt cccgggtcca 1900 



<210> 6 
<211> 411 
<212> PRT 

<213> Thalassiosira pseudonana 
<400> 6 

Met Pro Pro Ser lie Lys Asp Thr Leu Asp Glu Pro Phe Val Ser Pro 
15 10 



